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Abstract 
Studies on disaster risk reduction are increasing to focus on people required specific needs such as children, elderly, disabled 
people; yet they rarely pay attention on tourists as one of the vulnerable group in tourism areas. The lack of risk communication 
media for tourists increases this vulnerable situation. This research aims at the development of effective risk communication media 
(ERCM) for Parangtritis, Yogyakarta, Indonesia. The method that develops within this research is actually a lesson learnt from 
Ritsumeikan University which has implemented an alternative risk communication media called “white space”. The preliminary 
finding of this research indicated that local residence had better perception and awareness compared to tourist although, in general, 
both participants were in a low level of perceiving multi-hazard danger as a real threat. Interestingly, visitors expected that tourism 
management should provide adequate information on multi-hazard danger and evacuation facilities to the visitors. Several risk 
communication media, such as brochure, radio, billboard, SAR siren and announcement from Mosque through loudspeaker have 
been utilized.. 
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1. Introduction 
1.1. Background 
Yogyakarta Special Province is vulnerable to wide range of natural hazards. The most common and historically 
most significant are earthquake and volcano eruption. Reflecting a rugged topography, most of the infrastructures and 
population are distributed near Mt. Merapi and coastal area. The northern part of Yogyakarta Province is developed 
rapidly as settlement areas, heading towards the Merapi Volcano. The southern part of Yogyakarta Province is also 
developed as settlements, industries, agricultural activities and tourism destinations, which are also located in the 
south coast of Yogyakarta. Other potential hazards include hurricane, landslides, drought, flood and tsunami [1]. 
Parangtritis, located in the southern part of Yogyakarta Special Province, is directly exposed to the subduction zone 
between the Indo-Australian Plate and Eurasian Plate. This area is prone to earthquakes and tsunamis. Since 1920, 
twelve earthquakes have been recorded – two of them caused deadly tsunamis, i.e. in 1994 and 2006. The 3 June 1994 
tsunami in Banyuwangi (East Java) was triggered by an earthquake with moment magnitude of (Mw) 7.6 and killed 
more than 200 people. The second tsunami that struck South Java affected wider areas, from eastern part of West Java 
Province (Garut district) through Yogyakarta Special Region (Gunungkidul district). It was triggered by an earthquake 
with moment magnitude of (Mw) 7.7, located in 34 km of depth in the Indian Ocean. South Java tsunami 2006 took 
place when the Tsunami Early Warning Systems (TEWS) installed by the national government had not reached South 
Java yet [2]. 
The sister city collaboration between Yogyakarta Special Province and Kyoto City has already existed for 26 years. 
They have been the cities that concern on historical city and impact on tourism most favorable destinations. Herein, in 
particular, Yogyakarta and Kyoto – as “Sister City Development Program” – have played an important role in 
developing partnership geared to disaster-risk reduction programs. This partnership becomes an interesting pilot 
project to manifest sustainable DRR-based lesson learnt from Ritsumeikan Universityto investigate people response of 
Ritsumeikan community television program and their expectations related to provide disaster risk information. 
Introduction towards disaster information system for evacuation preparedness to community resided within 
susceptible areas has long been a concern for Indonesian cases, especially in Yogyakarta Special Province [3]. As one 
of the most popular tourism destinations in Indonesia, Yogyakarta has myriad cultural, ecological, and educational 
tourism destinations.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.Quick Bird Satelite Imagery of Parangtritis Tourism Area in year 2006 reveal sandy beach, dominated by low land topography, and dense 
settlementwhich vulnerable to Tsunami 
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Disaster preparedness reduces the risk of loss of lives and injuries and increases a capacity to cope with hazard 
when it occurs [4]. Media play important roles in supporting disaster risk reduction since the media serve as: 
transforming information, giving guidance, educating, persuading and facilitating people’s concern. There are many 
media of risk communication intervention used to promote disaster preparedness behavior. The research area exposed 
the lesson learnt derived from past experiences in Yogyakarta Special Province. Local people have been able, 
although not in greater detail, to recognize various disasters in the area, such as earthquake and tsunami. Therefore, a 
comprehensive analysis on various disasters and an effort to improve community capacity building, such as effective 
risk communication system regarding the disaster phenomenon is considered necessary. The previous experience has 
noted that linking the community-based disaster risk management to their livelihood security has possibility to 
increase the community participation before, during and after disaster [3]. In accordance to the finding, this research 
emphasizes on the importance of community-based action to promote dissemination of the disaster information 
system (ERCM) for evacuation preparedness, especially in tourism destinations alongside Parangtritis Beach, 
Yogyakarta by using university-community collaboration program. 
1.2. Literature Study: Disaster Risk Communication 
Communication: Derived from Latin word “Communicare”, meaning common, to communicate, to share, 
indicating a process having joints action as its purpose [4]. Risk Communication: An interactive process of exchange 
of information & opinion among individuals, groups & institutions, often involves multiple messages about the nature 
or expressing concerns, opinions, or reactions to risk messages or to legal and institutional arrangements for risk 
management [4].Disaster Risk Communication is popularly known as public awareness or public education; public 
awareness aims to increase the awareness of communities and other stakeholders on risks and protective actions. Risk 
communication should be based on the systematic planning of information sharing, based on scientific research and 
social perceptions to prevent, to solve or to mitigate the risk problem with customized information (risk messages) for 
specific target groups. For effective risk communication, it is necessary to have relevant risk information (hazards, 
vulnerability) available for the Disaster Risk Management actors. 
White space as oneof Risk Communication Media has been developed by Ritsumeikan University. This program 
covers three communities adjoining Ritsumeikan University, including Kinugasa Community,and uses One-seg 
cannel3. The university manages the system while its information source includes university and local residents, such 
as Jisyubosaikai. These systems are also available for tourists with some adjustments, i.e. by using subtitles in English 
or other foreign languages. The advantage of these risk communication model is that it is focused on small community 
with very dynamic visitors, both Japanese speakers and non-Japanese speakers.The concept model of effective risk 
communication developed by Ritsumeikan University is shown in Figure 2 [5]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.Framework concept model of effective risk communication by Ritsumeikan University 
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2. Data and Methods 
The research employs quantitative and qualitative methods to attain objectives. The research initially plans two-
phase questionnaires collect data and two session of FGD to verify data and disseminate data. The details of the 
research are depicted within the following Table 1: The research setting is to conduct two-phase fieldwork activities. 
First phase or pre-survey phase will concern to attain the first objective, while the second phase or post-survey shall 
concern to attain the second objective. 
Table 1. Rationale between Research Objective and Method 
Objectives Research Questions Expected Outcome Data collection 
method 
Elaborate profile 
behavior and 
perception toward 
disaster risk 
communication 
media in the 
research area  
How people perceive disaster? Disaster perception Field Observation; 
Questionnaire and in-
depth interview; 
secondary data 
 
How is their awareness towards disaster? Awareness perception 
What is the existing disaster information system 
to support evacuation preparedness in the 
research area? 
Types of disaster information 
Types of activities  
Stakeholder identification (who’s doing 
what information) 
What social capital exists in the research area? Social capital identification 
Explore possibility 
of implementing an 
effective risk 
communication 
media program  
How to design effective system to disseminate 
disaster information for evacuation 
preparedness? 
Risk information media Desk study 
How is the participation at the inauguration stage 
of the proposed program? 
Critical element to start community-
based risk communication media 
(ERCM) activities  
Questionnaire and in-
depth interview  
 
What is the community perception towardcurrent 
risk communication media experience? 
Perception toward effects of risk 
communication media from residents 
and visitors 
How is the preference in using media to collect 
disaster information?  
Behavioral pattern to use particular 
media 
What is the respondent’s perception toward new 
adopted risk information program? 
Perceptiontoward effects of adopted risk 
information program 
One of Neighbor Associations consisted of 100 households (N= 90) and random tourists (N= 74) were 
involved in this study. In-depth interviews were done to discuss aspects related to the risk knowledge and perception, 
critical awareness and activities of community related to disaster preparedness.  
3. Results and Discussion 
3.1. Result  
The research area mainly has three potential sightseeing areas: the first one is Parangtritis Beach which is famous 
for its natural beach beauty; the second is Parangkusumo which is famous as a ritual site and historical place of the 
Mataram Kingdom; and the third is Depok Beach which is famous for fish auction and culinary site. These three areas 
have been developed as any other beaches do; however, Parangtritis and Parangkusumo have been developed much 
earlier than Depok beach. The development of Parangtritis and Parangkusumo as famous tourism destination leads 
these areas to gain economic benefits. The main occupation of the people there is gradually shifting from farming and 
mining activities to tourisms, fisheries, hotels and settlements activities. Parangtritis has another kind of natural 
beauty in the form of rare sand dunes such as the barchan dunes; thus, this area needs to be preserved as cultural and 
scientific assets. These conditions have created a unique and interesting social structure (considering its status and 
role) to observe. In the development process, this social structure also takes an important role to the perception and 
awareness among the community, both the habitants and the visitors. The three areas have different challenges as 
show in Table 2.  
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      Table 2. The Challenge of Parangtritis in Disaster Risk 
Zones Activities Hazard Type Element at Risk Capacity 
West Area  
(Depok Beach) 
1. Beach tourism 
2. Fishing ground 
3. Fish auction 
4. Restaurant 
5. Parking 
6. Aero sport 
1. Earthquake 
2. Tsunami 
3. Rip Current 
4. Sand deflation 
5. High Tides 
1. Tourist/Visitors 
2. Fisherman 
3. Parking Attendant 
4. Merchant 
1. SAR team 
2. Air and Water   
    Police Unit 
3. Evacuation route 
4. Warning sign 
5. Evacuation sign 
6. Evacuation site 
7. Radio and TV  
    networks 
Middle Area 
(Parangkusumo Beach) 
1. Beach tourism 
2. Religion activities  
    (latihan manasik 
haji/hajj rituals exercise) 
3. Farming 
4. Illegal Settlements 
1. Earthquake 
2. Tsunami 
3. Rip Current 
4. Sand deflation 
5. High Tides 
1. Tourist/Visitor 
2. Farmer 
1. SAR team 
2. Evacuation route 
3. Warning sign 
4. Evacuation sign 
5. Evacuation site 
6. Radio and TV  
    networks 
East Area (Parangtritis 
Beach) 
1. Beach tourism 
2. Cultural tourism 
3. Art shop 
4. Lodging 
5. Restaurant 
6. Parking 
7. Aero sport 
8. service provider 
9. farming 
10. hotels 
11. Animal   
      Husbandry 
12. lifeguard 
1. Earthquake 
2. Tsunami 
3. Rip Current 
4. Sand deflation 
5. High Tides 
1. Tourist/Visitor 
2. Farmer 
3. Dense population 
4. Dense building 
5. Livestock 
6. Agriculture assets 
7. Merchandise  
    assets 
8.  
1. SAR team 
2. Evacuation route 
3. Warning sign 
4. Evacuation sign 
5. Evacuation site 
6. Radio and TV  
    networks 
                    Tabel 3. Indicates the comparison between resident and tourist behavior on risk knowledge, risk perception, critical awareness, and 
fatalistic view [6].  
Dependent 
Variables/Group 
(Min-Max) 
Mean 
Standard Error df F Sig (p) Partial Eta Squared 
Risk knowledge (0-3) - 1 36.601 .000 .184 
Tourist 1.095 .084 - - -  
Resident 1.778 .476 - - -  
Risk perception (1-5) - 1 65.727 .000 .289 
Tourist 2.730 .090 - - -  
Resident 3.717 .082 - - -  
Critical awareness (1-5) - 1 6.587 .011 .039 
Tourist 2.667 .079 - - -  
Resident 2.941 .072 - - -  
Falatilistic View (1-5) - 1 25.346 .000 .135 
Tourist 3.291 .120 - - -  
Resident 2.478 .108 - - -  
3.2. Discussion 
3.2.1. Profile Behavior and Perception toward Disaster Risk Communication Media in the Research Area 
The sustainability of disaster-risk reduction dissemination depends partly on the ability to adapt effective 
communication and management practices into the impacts of implementing several media and to increase the 
participatory of the community to effectively manage natural disasters they are facing. The preliminary observation 
indicated that the research area has several experiencesthat are related to disasters perception and awareness 
perception. Local residence experienced Yogyakarta earthquake in 2006 and Pangandaran Tsunami in 2007.A great 
major issue occurred when the earthquake stroke in 2006. The issue was that tsunami wave reached the city of 
Yogyakarta. Thousands of people were panic and tried to evacuate themselves to the northern Yogyakarta Province. 
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Roads and highways were filled with people and vehicles with various types, causing accidents and traffic jams. This 
catastrophic situation made most of the people of Yogyakarta Province in traumatic condition. Lack of information 
through media and public announcement, and no knowledge on evacuation routes made the situation tremendously 
chaotic. New hope came up when the well-connected tsunami early warning system was installed. Many activities 
have been done in term of risk communication, both on government and NGO sides, such as: testing tsunami siren 
tower monthly, socialization through regular community meeting (social activities);in the pre-disaster phase, 
university has involved in series of technical-based research activities, collective-based research activities and 
student’s action programs fostering the general disaster information dissemination. The new awareness also rises 
within the new hope; the community around Parangtritis tourism area has started to develop their capacity in dealing 
with disaster event. Their perception towarddisaster is more from scientific point of view rather than mystical 
perception; this behavior is changed by several communication approaches. Socialization through direct approach 
from the university, NGO, and the local government has significant impacts on the new behavior of the community 
surrounding Parangtritis tourism area. Fig. 2 shows activity related to disaster risk reduction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3. Direct approach from the university to community regarding Disaster Risk Reduction 
 
Based on the observation and in-depth interviews, it can be understood that community participation in disaster risk 
reduction through effective risk communication media is a local-community-based disaster management approach. 
This approach requires a political will which favors the community by putting local wisdom and traditional 
knowledge at the vanguard. The community around the study area has already had communication and coordination 
system plans with an assistance by the Gadjah Mada University (Fig. 3). The communication and coordination system 
plans have been conducted through focused group discussion (FGD) attended by some parties on village level. This 
communication and coordination system helps the community around Parangtritis to improve their awarenessin 
helping individuals and social groups to acquire awareness from the comprehensive environment and theirrelating 
problems [7].  
The understanding on disaster characteristic is a warranty of safety investment in the future, considering that 
previous disasters caused more sadness and sorrow. Even though disastershappen in Indonesia repeatedly, the 
community can always forget those damaging events easily, especially disasters with long-term period. Therefore, the 
community needs some information and communication media that can inform the disaster characteristics in their area 
and build their understanding on disaster-risk reduction actions more effectively. 
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Fig. 4. The Communication and Coordination system Plan in Parangtritis Village 
Various risk communication media have been identified in the research area, such as: local television broadcaster 
(Jogja TV), FM radio stations, leaflet/brochures, traditional communication sign (kentongan), siren tower, Mosque’s 
loudspeaker, and some cellular providers. Such communication media need to improve as an effective way to 
communicate the disaster risk information. The role on developed effective risk communication media should also 
consider several things bellow: 
x Tourist perception toward different languages,  
x Local perception toward information,  
x Visualization/symbolization,  
x Communication, and  
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x Participation approach 
The fact finding during the observation shows that the DRR communication media in the research is still lacking 
on using bilingual language, both Bahasa and English as an international language (Figure 4). 
3.2.2. Possibility of Implementing an Effective Risk Communication Media Program 
The first questionnaire result revealed participants, both local resident and tourist, have differences in perceiving 
the effectiveness of various risk communication media. A brochure is more suitable for the tourist compared to radio 
or TV. In fact,such media have not been integrated yet with ticketing system and tourism publication media. To 
ensure local stakeholder commitment on various disaster risk communication media, there are several highlights that 
need to concern i.e.:  
x Easy to understand, both visual and text contents,  
x Free of charge is more accepted by the local community and visitor,  
x The community participation during locating the risk communication media, such as poster at public space,is 
quite necessary,  
x Bilingual language, both Indonesia and English, is a must for the tourism destination such as Parangtritis; other 
languages, based on foreign visitor number,are an advantage. 
Community motivation and participation in the area have shown a positive signal with the idea of creating a 
disaster-risk reduction model called as the Mitigation Disaster Forum of Parangtritis Village. Based on the data 
analysis and fact finding, the risk communication that has been conducted is still facing some constraints, both on 
government level and on community level. On government level, the problem can be seen in the form of weak 
coordination between government institutions and other parties at the pre-disaster, during the disaster, and post-
disaster stages. On community level, the knowledge on disaster is still inadequate and there is no room for the 
community to participate in developing such interactive risk communication media. The community in Parangtritis is 
very enthusiastic, and has a strong willingness to establish “Sustained DRR through effective risk communication 
media” by involving youth organizations, village community resilience institution or LKMD (a government institution 
to increase village community participation), dasawisma (ten-households unit) groups, social gathering (arisan) 
groups, fishermen groups, merchants, community leaders, religious leaders, and many more to optimize the function 
of the communication and coordination systems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Refugee Sign Board and Evacuation Sign Board Without English Remark 
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4. Conclusion 
1) Residents are dependent on tourism industry; they need to serve tourists better, including in the aspect of safety; 
2) Residents’ risk knowledge and perception, critical awareness, was better than the tourists’; 
3) In general, level of the risk knowledge and perception and critical awareness were low, for both respondents 
(resident and tourist); this fact indicates that DRR intervention in community and region was not effective. 
4) Ritsumeikan University developed high-tech approach in risk communication media, such as white space in 
digital television technology. While in Parangtritis, the risk communication media were mostly conventional 
approaches with local participation.  
5) By implementing community-based disaster risk reduction throughCommunication and Coordination system 
Plan, the preparedness and awareness are expected to be better. 
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